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ARTICLE INFO ABSTRACT

Keywords: Purpose - Mathematical literacy is an essential competency for every
Mathematical Literacy student as it plays a vital role in understanding and solving
Problem-Based Learning mathematical problems. However, in practice, this ability remains
Media Monopoly relatively low among elementary school students. This study aims
Elementary School to investigate improvements in mathematical literacy among

second-grade students through the implementation of the Problem-
Based Learning (PBL) model, supported by the Monopoly Number
Game as a learning medium.

Methodology - The research employed a Classroom Action
Research (CAR) design, conducted in two cycles, with 21 second-
grade students of SD Negeri 3 Bancarkembar as the participants.
Data were collected through tests and observations to assess
students' development of mathematical literacy.

Findings - The findings reveal a significant improvement after
applying PBL with the monopoly game. The Percentage of students'
mathematical literacy increased from 33.33% in the pre-cycle to
57.14% in the first cycle and reached 85.71% in the second cycle.
These results demonstrate that integrating the PBL model with an
engaging game-based medium can foster meaningful, enjoyable,
and effective learning, ultimately enhancing elementary school
students' mathematical literacy.

Contribution - The study's findings suggest that an innovative
integration of PBL and educational games can be an alternative
strategy to improve students' literacy skills in mathematics at the
primary school level.
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INTRODUCTION

The need to develop high-quality and highly competitive human resources is becoming increasingly
urgent for a nation. Excellent human resources play an important role in national development and are key to
a country's ability to compete globally. However, the Institute for Management Development (IMD) World
Competitive Yearbook 2022 report ranks Indonesia's human resource competitiveness 44th out of 63 countries.
(IMD, 2022). This situation shows that the government's efforts to build an investment and education
ecosystem still face significant challenges (Herlina et al., 2025). One of the main factors contributing to this low
competitiveness is the quality of education. According to Simarmata, education is a planned learning process
aimed at improving the quality of human life. (Simarmata, Y., Wedyawati, N., & Rejeki Hutagaol, 2020). In
recent years, the government has begun implementing 21st-century learning in formal education, emphasizing
mastery of key skills such as critical thinking, creativity, communication, collaboration, citizenship, and
character development. The implementation of these skills is expected to equip students to compete globally.

Analytical and critical thinking skills are essential for students' future. Critical thinking is the ability to
analyze, evaluate, reconstruct, and make logical decisions. (Mardhiyah, R. H., Fajriyah Aldriani, S. N., Chitta,
F., & Zulfikar, 2021). With these skills, students not only think passively but also solve problems through a
deeper understanding. One field relevant to honing critical thinking skills is mathematics. Mathematics is not
just memorization; it requires reasoning, problem-solving, and logical and systematic thinking. The National
Council of Teachers of Mathematics (NCTM) has established five competencies that must be achieved in
mathematics learning: reasoning, problem-solving, connecting, communicating, and representing.
(Madyaratri, D. Y., Wardono, & Prasetyo, 2019). This competency is embodied in the concept of mathematical
literacy, defined as the ability to formulate, use, and interpret mathematics across various contexts.
Mathematical literacy enables students to reason, use concepts and procedures, and make reflective decisions
in everyday life. (Kolar, V. M., & Hodnik, 2021). One of the skills society needs to compete in the 21st century
is mathematical literacy. Mathematics is not only knowledge, but also the ability to use mathematical skills
effectively. Mathematical literacy skills can motivate students to connect mathematical ideas and symbols with
everyday situations. (Daulay, 2023). However, international studies, such as the Trends in International
Mathematics and Science Study (TIMSS), show that Indonesian students' mathematical literacy remains low.
According to an IEA report, Indonesian students' achievements are well below the international average
(Hadi, S., & Novaliyosi, 2019). This low achievement is due to students' tendency to solve problems
procedurally, without engaging in logical reasoning, even though TIMSS questions require thinking skills in
the domains of knowledge, application, and reasoning. In addition, differences in mathematical-logical
intelligence also affect students' mathematical literacy. Purwanti states that students with high mathematical-
logical intelligence can formulate problems, choose strategies, and apply mathematical concepts effectively.
(Hadi, S., & Novaliyosi, 2019). Conversely, students with low intelligence require more guidance because they
struggle to meet the indicators of mathematical literacy. Mathematical literacy is a fundamental skill students
need to develop to succeed and thrive in the learning process (Kusuma et al., 2022).

Good mathematical literacy is linked to improved critical thinking skills, which are among the most
sought-after competencies today (Rahma et al., 2024; Amanda et al., 2024; Agusdianita et al., 2024). The
Program for International Student Assessment (PISA) measures students' mathematical literacy by assessing
their ability to: reason mathematically; understand computational thinking concepts; formulate, use, and
interpret mathematics in various contexts; describe, explain, and predict phenomena; and recognize the role
of mathematics in the world (Rahma et al., 2024). Numbers are one of the topics closely related to mathematical
literacy. Students are required to formulate problems into mathematical models, select relevant information,
and use arithmetic operations to find solutions. In mathematical literacy, there are three main indicators,
namely formulating mathematical situations, applying procedures and reasoning, and interpreting and
evaluating results. Various scientific studies show that students' mathematical literacy skills, especially among
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elementary school students, are unsatisfactory (Yekti & Mufarrihah, 2022; Firdaus et al., 2023; Ananda &
Wandini, 2022; Harahap et al., 2022). Many teachers are still unable to create a pleasant learning environment
for students. In addition, the lack of learning media makes it difficult for students to understand the subject
matter (Desyawati et al., 2021).

The evaluation conducted in grade II at SD Negeri 3 Bancarkembar showed that some students obtained
scores below the minimum passing grade (KKM) in mathematics. The majority of students were only able to
copy information from the questions without being able to solve them or draw accurate conclusions. Based on
these conditions, innovation in more effective learning models and media is needed. One potential alternative
is applying the Problem-Based Learning (PBL) model, using number monopoly media, to improve the
mathematical literacy of elementary school students. There is quite a lot of research on the application of the
PBL model that has a positive impact on children's mathematical abilities. However, the integration of number
monopoly media into the PBL model is still relatively rare. This research aims to apply the PBL model,
integrating number monopoly media, to improve elementary school students' mathematical literacy.

The main problem in this study is the low level of mathematical literacy among elementary school

students in Indonesia, particularly in lower grades. Results from international studies, such as TIMSS, show
that Indonesian students' mathematical literacy remains well below the international average. This condition
indicates that students tend to be able to solve problems procedurally but have difficulty with those that
require reasoning, concept application, and problem-solving. In addition, the results of the mathematics
learning evaluation in grade II at SD Negeri 3 Bancarkembar show that many students still score below the
Minimum Passing Grade (KKM). Most students can only write down the information in the questions, but are
not yet able to apply mathematical concepts to solve problems or draw conclusions. This shows that
mathematical literacy indicators, particularly in the aspects of application, interpretation, and evaluation of
results, have not been optimally achieved.
Many studies have been conducted on mathematical literacy, especially in relation to the application of the
PBL model in order to improve critical thinking, problem solving, and mathematical reasoning skills (Erika
Setiowati et al., 2024; Suradika et al., 2023; K6k & Duman, 2023), (Susilawati & Supriyatno, 2023). Several
previous studies (Kolar & Hodnik, 2021; Fitriani & Setyaningsih, 2024) emphasize the importance of
mathematical literacy as a foundation for students in facing global challenges. International assessments such
as TIMSS show that Indonesian students have low levels of mathematical literacy, underscoring the urgency
of developing effective learning strategies.

Problem-Based Learning (PBL) is recognized as one of the most effective learning models for honing
critical thinking, collaboration, and problem-solving skills. (Kartikasari et al., 2021), (Kurniasih et al., 2020),
(Lestari et al., 2024), (Admoko, 2019). Several studies confirm the effectiveness of PBL in improving critical
thinking skills and mathematical literacy (Asri et al., 2024). Previous research also shows that Problem-Based
Learning (PBL) has been proven effective in improving the quality of mathematics teaching and learning for
pre-service teachers in Ghana (Boye & Agyei, 2023). Problem-based learning combined with media innovation
can also increase student motivation to learn (Wijnia et al., 2024; Putri Assani Rohmatus Sa'adah & Agung
Nugroho, 2020).

Numerous studies have examined the application of the Problem-Based Learning (PBL) model in
mathematics education, and these studies have proven effective in enhancing students' critical thinking,
reasoning, and problem-solving skills; however, most still rely on conventional learning materials, such as
worksheets or printed teaching materials. On the other hand, research integrating PBL with educational
games, particularly number monopoly, remains very limited, especially among lower-grade elementary
school students. In fact, second-grade students are at the concrete operational stage of development and
therefore require contextual, interactive, and engaging learning materials to understand mathematical
concepts better and stay motivated in their learning. Furthermore, the low level of mathematical literacy
among Indonesian students, as indicated by the TIMSS results, highlights the need for educational innovations
that focus not only on outcomes but also on students' ability to formulate, apply, and interpret mathematical
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concepts in everyday life. Therefore, research on integrating the Problem-Based Learning model with number
monopoly games is essential to create a more engaging, meaningful, and effective mathematics learning
experience that enhances elementary school students' mathematical literacy.

The novelty of this study lies in integrating the Problem-Based Learning (PBL) model with the
educational "Number Monopoly" game to improve the mathematical literacy skills of lower-grade elementary
school students. Unlike previous studies, which generally used conventional teaching methods, this study
presents a more interactive, contextual, and enjoyable approach to mathematics instruction, tailored to the
cognitive development characteristics of second-grade elementary school students. In addition, this study
specifically focuses on improving mathematical literacy, including the ability to formulate, apply, and
interpret mathematical concepts in everyday situations through problem-based educational games.

The purpose of this study was to determine the extent to which the application of the Problem-Based
Learning model with number monopoly media could improve the mathematical literacy of second-grade
elementary school students. This study not only describes the process of applying the model and media in
mathematics learning but also analyzes the improvement in mathematical literacy achieved by students after
participating in the learning process. In addition, this study aims to provide innovative, enjoyable, and
effective alternative learning strategies that can help overcome low mathematical literacy among students,

especially in number-related material in elementary school.

METHODOLOGY
Research Design

The research used in this study was Classroom Action Research (CAR), conducted in a classroom
environment to improve the learning process and quality through systematically designed actions. (Kunandar,
2013). The research was conducted at SD Negeri 3 Bancarkembar with all 21 second-grade students and their
teachers as subjects. The research process consisted of two cycles, each comprising one meeting. The action
research model used referred to the design by Kemmis and McTaggart, which included four main stages,
namely: (1) planning, (2) implementation of actions, (3) observation, and (4) reflection (Kemmis, S., &
McTaggart, 1988). Through this cycle, it was hoped that there would be continuous improvement in the
learning process, so that the improvement in students' mathematical literacy skills could be clearly measured.

Problem

Planning I

—
Implementation I CYCLE 1 J

The results are

not as expected

Reflection 11

Implementation 11

Observation 11

If the results have not
shown improvement,
then continue to the

next cycle

Figure 1. Classroom Action Research Cycle
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Participant

The data sources for this study were 21 second-grade students at SD Negeri 3 Bancarkembar, Bayumas,
Central Java, who served as the main subjects, as well as teachers who acted as researchers and implementers
of the learning activities. Class placement was based on preliminary data showing that the majority of students
scored below the minimum passing grade on number-related material. Students were only able to simplify
real-life situations into variables and symbols by writing down the information in the questions; however,
they still struggled to write out solutions and draw conclusions.

Data Collection

The data in this study were used to determine how to improve students' mathematical literacy skills
through the implementation of problem-based learning using number monopoly media. The techniques used
in data collection were as follows: (1) Observations were carried out during the learning process. Observations
were made by observing and recording all activities carried out by students. The observation was used to
assess the implementation of the Problem-Based Learning model using number monopoly as a teaching aid.
(2) Tests were conducted to measure students' mathematical literacy skills after implementing the problem-
based learning model assisted by the number monopoly media. The tests were in essay form, based on
predetermined indicators.

Data Analysis
Analysis of Observation Results

The observation data were analyzed using a five-point scoring scale: 5 = Excellent, 4 = Good, 3 = Fair, 2 =
Poor, and 1 = Very Poor. The scores were based on the suitability of the learning implementation within the
Problem-Based Learning model and the number of media used. Thus, the observation analysis provided an
overview of the quality of learning implementation and student activities during the process.

Test Result Analysis

The test results were analyzed to determine the improvement in students' mathematical literacy in each
cycle. The analysis was carried out by calculating percentages for individual scores, class averages, learning
quantities, and mastery classifications based on predetermined criteria. Using this technique, it was possible
to assess the extent of improvement in students' mathematical literacy from the pre-cycle to the next cycle.
Individual Score: § =% x100

S = Value to be found

R = Total score for correct answer

N =Maximum Score
Class Average: g.ore — 2% X100

Y'x = Total Score Ob’ivained

N =Maximum Score
Learning Achievement: p _ % x100

P = Percentage of learning achievement
F = number of test items
N = Total number of students
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FINDINGS
Pre-Cycle

This study aims to improve second-grade students' mathematical literacy by applying the problem-based
learning model. Before the intervention was implemented, the researcher first conducted conventional
learning to obtain an overview of the initial conditions of mathematics learning in the subject of numbers.
Next, students were given evaluation questions to assess their mathematical literacy. Based on the pre-cycle
evaluation results, the average mathematical literacy score was 65.9. Of the 21 students, only 7 (33.33%) met
the success criteria, while 14 (66.67 %) remained below the set standard and were therefore classified as low.
This condition shows that most students have not achieved the expected mathematical literacy skills.
Therefore, the teacher felt the need to make improvements by applying a problem-based learning model
assisted by multimedia.

Learning Outcomes Across Cycles
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Figure. Pre-cycle Assessment Results
Cycle I

Planning

During the planning stage, teachers develop learning strategies to address problems identified in the
initial conditions, namely low student activity and low mathematical literacy. To overcome this, teachers
designed the learning process using a problem-based learning model, supported by multimedia. In their
planning, teachers developed teaching modules tailored to the learning outcomes of phase A, namely the
ability to understand numbers up to 100 through reading, writing, comparing, sorting, and arranging and
decomposing numbers.
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The indicators set included the ability to conceptualize place value and the skill of decomposing numbers
into their constituent objects based on their place value. In addition, the teacher also prepared number
monopoly media, student worksheets (LKPD), and observation sheets to assess the implementation of
learning in group discussions. To complete this stage, the teacher designed individual evaluation questions to
measure students' mathematical literacy achievements at the end of cycle 1.

Pt

ngegjaan LXPD
akant

Anggota Kelompok:

Figure 5. Worksheet Cycle 2
Action

At the beginning of the activity, the teacher opened the lesson with a greeting, a prayer together, and
attendance-taking, then invited the students to sing the song "Satu Nusa Satu Bangsa". After that, the teacher
asked stimulating questions and explained the learning objectives. After entering the main activity, the teacher
showed a video on counting problems and asked questions related to its content. Although some students
seemed unfocused, the teacher immediately got them back on track. Next, the students were divided into
groups to work on worksheets using number monopoly as a medium. The teacher explained the rules of the
game in detail, guided the discussion, and monitored the students' involvement in the groups. The game
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ended when one group answered five questions correctly, and the winner was determined by the group that
gave the most correct answers. After that, each group presented the results of its discussion, and the other
groups were allowed to respond. During the presentation, some students still were not taking it seriously, but
the teacher redirected them. After the presentation, the teacher and students expressed their appreciation with
applause. The teacher also reiterated the solution to the game's problem and provided feedback on the
answers. In the closing activity, the teacher distributed individual evaluation questions to assess students'
understanding, then led a reflection by asking them to reflect on what they had learned during the meeting.
To end the activity on a cheerful note, the students sang the song Anak Kambing Saya, then prayed together,
and finally, the teacher closed the lesson with a greeting.

Observation

Observations were conducted using observation sheets for teachers and students during learning using
the problem-based learning model assisted by number monopoly media. The results of teacher observations
showed that most of the learning steps were carried out well, with a total score of 67 (83.75%). Meanwhile, the
results of student observations obtained a score of 61, or 76.2%. Although the Percentage of implementation
was quite good, the application of the PBL model in cycle I was not entirely as expected, especially in the stage
of developing and presenting the results, which still encountered obstacles. This indicates the need for
improvement in the next cycle.

Table 2. Results of the Observation of the Implementation of the PBL Model in Cycle I

No. Learning Activities Teacher Teacher Student Student
Score (%) Score (%)
1  Introduction 25 83.3 23 76.6
2 Orienting students to the problem 8 80.0 7 70.0
3 Organizing students for learning 8 80.0 7 70.0
4  Guiding individual and group 4 80.0 4 80.0
investigation
5  Developing and presenting work 4 80.0 3 60.0
results
6  Evaluating the problem-solving process 4 80.0 4 80.0
7  Closing 14 93.3 13 86.6

In terms of mathematical literacy, the evaluation at the end of cycle I showed that the average class score
reached 76.67. A total of 12 out of 21 students (57.14%) successfully met the completion criteria, while 9
students (42.86%) did not reach the target. Thus, it can be concluded that the application of PBL assisted by
number monopolies began to show improvement. However, it was not yet evenly distributed, so it needed to
be improved further in cycle II.

80 Student Learning Achievement

B Successful

70 4 W Not Yet Successful
66.67%

60 57.14%

w
=]
L

42.86%

33.33%

Percentage (%)
~ w IS
S S S

=
<
L

Pre-Cycle Cycle 1

Figure 6. Results of the Cycle 1 Mathematics Literacy Assessment
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Reflection

The reflection stage involved evaluating the mathematics learning process to assess improvements in
students' mathematical literacy. The assessment results showed improvement from the pre-cycle to cycle I,
both in evaluation results and in learning implementation. However, this improvement had not yet achieved
optimal results, so the research continued to cycle II with several improvements. The improvements made
included rearranging group formation, increasing guidance and direction so that all members could work
together effectively, creating a more engaging yet controlled discussion atmosphere, and improving time
allocation so that learning activities occurred more regularly as planned.

Cycle 2
Planning

At the beginning of the lesson, the teacher greets the students to create a conducive atmosphere, then
invites all students to pray together for a smooth learning process. Next, the teacher takes attendance to
determine student attendance. After that, the teacher invites the students to sing the Garuda Pancasila song to
foster enthusiasm and a sense of nationalism before entering the material. Before the main lesson begins, the
teacher asks questions related to the topic to be studied, then explains the learning objectives to help students
understand the direction of the learning activities.

Action

At the beginning of the lesson, the teacher opened the class with a greeting, prayer, and attendance check.
After that, the teacher invited the students to sing the Garuda Pancasila song and asked some questions before
explaining the learning objectives. In the main activity, the teacher showed a video comparing two numbers
and then asked questions related to its content. Next, students are divided into small groups to work on
worksheets using a number monopoly game. The teacher explains the rules of the game, guides the discussion,
and monitors student involvement in the group. The game ends when one of the groups completes five
questions, and the discussion results are presented to the class. The teacher facilitated the presentation,
allowed other groups to respond, and expressed appreciation, reinforcing students' answers and the
discussion's outcomes. In the closing activity, the teacher gave an evaluation question to be completed
individually, then conducted a reflection by asking questions about what had been learned. Before closing the
lesson with a prayer and a greeting, the teacher invited the students to sing the song " Cublak-Cublak Suweng"
to conclude the activity.

Observation

Based on observations of the implementation of the Problem-Based Learning (PBL) model assisted by
number monopoly media in cycle II, both teachers and students showed significant performance
improvement. The observations were conducted by one observer using observation sheets differentiated for
teachers and students. The teacher observation sheet was used to see the extent to which teachers implemented
PBL syntax with number monopoly media. In contrast, the student observation sheet was used to monitor
student involvement during the learning process. The results of the observation showed that in the
preliminary stage, teachers scored 93.3% while students scored 83.3%. In the problem orientation step, teachers
scored 90%, and students scored 80%. The activity of organizing students also yielded the same scores: 90%
for teachers and 80% for students. In the stage of guiding individual and group investigations, teachers
achieved a 100% score, while students scored 80%. The steps to develop and present the results were achieved
with a score of 80% for both teachers and students. The evaluation of the problem-solving process was
conducted well, with both teachers and students achieving a 100% score. In the closing activity, teachers scored
100%, and students scored 93.3%. Overall, these data show that implementing PBL syntax with number
monopoly media in cycle I was optimal, with teachers consistently carrying out each stage and students being
active. However, a small number still did not perform optimally.
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Table 3. Results of the Observation of the Implementation of the PBL Model, Cycle 2

No. Learning Activities Teacher Teacher Student Student
Score (%) Score (%)

1  Introduction 28 93.3 25 83.3

2 Orienting Students to the Problem 9 90.0 8 80.0

3 Organizing Students for Learning 9 90.0 8 80.0

4  Guiding Individual and Group 5 100.0 4 80.0
Investigation

5  Developing and Presenting Work 4 80.0 4 80.0
Results

6  Evaluating the Problem-Solving Process 5 100.0 5 100.0

7  Closing 15 100.0 14 93.3

In terms of mathematical literacy achievement, the evaluation results at the end of cycle II showed a
significant increase compared to the pre-cycle and cycle I. The class average score in cycle 1l reached 86.33. A
total of 18 out of 21 students (85.71%) met the success criteria, while 3 students (14.28%) did not. Compared
with previous data, there was a clear improvement: in the pre-cycle, only 33.33% of students were successful,
increasing to 57.14% in cycle I and to 85.71% in cycle II. The histogram presented reinforces the picture of a
positive trend from the pre-cycle to cycle II, both in the increase in the number of successful students and the
significant decrease in the number of unsuccessful students. Thus, it can be concluded that the application of
the PBL model, supported by various media, in cycle I increased student engagement in the learning process
and positively affected their mathematical literacy skills.

Learning Outcomes Across Cycles
90% 1 85.71%
80% -

70% -

60% -

50% - B Successful

B Not Yet Successful
40% A

Percentage (%)

30% A

20% A

10%

0% -

Pre-Cycle Cycle 1 Cycle 2
Cycle

Figure 7. Results of the Cycle 1 Mathematics Literacy Assessment

Reflections

Reflections conducted after the end of cycle Il showed an increase in students' mathematical literacy.
Students were able to relate problems to mathematical forms, use concepts, facts, procedures, and reasoning,
and interpret the results of their solutions well. This confirms that varying learning models and media play an
important role in maintaining enthusiasm for learning, so that activities do not feel monotonous and are more
interesting for students. Teachers are also required to continue innovating so that learning remains enjoyable
and motivating for students. The results of the mathematical literacy assessment showed an increase in
completeness of 28.57%, from 57.14% in cycle I to 85.71% in cycle II. This achievement exceeded the
predetermined success criteria, so the research was considered to have achieved its objectives and did not
need to be continued to the next cycle.
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DISCUSSION

This classroom action research focuses on the application of the Problem-Based Learning (PBL) model,
supported by number monopoly media, as an innovation in mathematics learning in elementary schools. The
main objective of this study is to improve students' mathematical literacy through active, collaborative, and
contextual learning. This discussion examines aspects of planning, implementation, teacher and student
activities, and improvements in learning outcomes from the pre-cycle to cycle II. In general, the study's results
show a significant increase in students' mathematical literacy and positive changes in the dynamics of the
teaching and learning process. This success is inseparable from the two main components of learning
innovation: the application of the Problem-Based Learning model and the use of multimedia. The combination
of the two provides a fun and meaningful learning experience, thereby increasing student engagement in the
mathematics learning process.

The success of implementing actions begins with careful planning through the development of PBL-based
teaching modules. These modules are developed in accordance with the principles of differentiated learning.
They are designed to achieve the mathematics literacy indicators adapted from the OECD (2021), namely: (1)
formulating situations in mathematical terms, (2) applying concepts, facts, and procedures, and (3)
interpreting the results of solutions contextually. These indicators help teachers guide learning that
emphasizes not only procedural skills but also higher-order thinking skills (HOTS) in everyday contexts. The
PBL syntax used consists of five main stages: orienting students to the problem, organizing students to learn,
guiding individual and group investigations, developing and presenting work results, and analyzing and
evaluating the problem-solving process. In this context, number monopoly media is used to support the
investigation and group discussion stages through structured educational game activities. One of the strengths
of this study lies in the use of number monopoly media as a learning innovation. This media was developed
by adapting the principles of the popular Monopoly game and contextualizing them in mathematics material,
particularly number operations and problem-solving. Through this media, students actively learn
mathematics through game mechanics, where each step of the game contains challenges in the form of
contextual questions or problems that must be solved collaboratively.
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This innovation sets it apart from previous studies that applied the PBL model conventionally without
the support of game media. Number Monopoly integrates cognitive, affective, and psychomotor aspects into
a single activity. Activities such as throwing dice, stepping, reading challenge cards, and solving problems

822 | Jurnal Eduscience Volume 13 No. 3 (2026)



make learning interactive, fun, and meaningful. The use of media and innovative learning models can increase
student motivation and active participation, as well as facilitate the internalization of abstract concepts (Putri
Sabiq Shidigia Rabany et al., 2025; Evelyn et al., 2025; Nugroho & Azizah, 2024). In addition, number monopoly
games also encourage social interaction and collaboration among students. This aligns with the principle of
collaborative learning in PBL, where students are not only recipients of information but also active learners
who share ideas and strategies. The PBL model helps students build their own knowledge through meaningful
learning experiences (Prastika et al., 2024; Sastrawati & Budiono, 2025). In this study, these experiences were
realized through play-based learning activities using number monopoly media. The application of monopoly
media is a concrete example of learning-based approaches, in which learning styles significantly influence
students' mathematical literacy. (Ayuningtyas & Nurafni, 2025). The integration of game media, such as
Number Monopoly, into PBL is an effective approach to building an active, student-centered, enjoyable, and
meaningful learning environment for mathematical literacy. (Hamidah et al., 2025), (Ahmad Gufron et al.,
2025), (Liana et al., 2023).

Number monopoly media help students practice flexible thinking, collaboration, and active problem-
solving in mathematics, thereby improving mathematical literacy and developing social skills and 21st-
century learning competencies. Quantitative results show that using the PBL model, assisted by number
monopoly, leads to a significant improvement in students' mathematical literacy. The average student score
increased from 65.9 in the pre-cycle to 76.67 in cycle I, and rose again to 86.33 in cycle II. The Percentage of
mastery also increased from 33.33% in the pre-cycle to 57.14% in cycle I, and reached 85.71% in cycle IL

100 Comparison of Students’ Mathematical Literacy in Each Cycle

N Successful

85.71 . Unsuccessful

Percentage (%)

Pre-Cycle Cycle | Cycle I
Cycle Stage

Figure 9. Results of Students' Mathematical Literacy Test

Figure 9 above shows the results of the students' mathematical literacy test from the pre-cycle stage to
cycle II. Based on the graph, there was a significant increase, and the success criteria were achieved after the
implementation of the Problem-Based Learning (PBL) model assisted by the number monopoly media. In the
pre-cycle stage, only 33.33% of students met the success criteria, while 66.67% did not meet the mastery
standards. This condition shows that most students still had difficulty understanding basic mathematical
concepts and did not demonstrate optimal mathematical literacy. After the intervention in cycle I, there was
an improvement. The Percentage of students who successfully met the criteria increased to 57.14%, while the
Percentage of students who did not succeed decreased to 42.86%. This increase shows that the application of
the PBL model has begun to have a positive impact on students' ability to understand and apply mathematical
concepts through problem-solving activities. However, student learning activities at this stage were not yet
fully optimal, as some students remained passive in group discussions and did not fully relate contextual
problems to mathematical representations.
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Improvements were made in cycle II by increasing student engagement through more focused learning
strategies, consistent motivation, and more effective use of number monopoly media. At this stage,
mathematics literacy results showed a greater increase, with 85.71% of students meeting the success criteria,
while only 14.28% did not complete the cycle. These results confirm that learning with the PBL mode],
supported by various media, can significantly improve students' mathematics literacy. Overall, the graph
shows a consistent upward trend from the pre-cycle to cycle II. This indicates that combining the Problem-
Based Learning model with number monopoly media can create a more enjoyable learning experience,
increase learning motivation, and strengthen students' abilities to understand, reason, and apply mathematical
concepts in context. Thus, the innovation of number monopoly media can be said to be effective in supporting
the achievement of mathematics learning objectives in elementary schools, particularly in the aspect of
mathematical literacy. This improvement shows that applying PBL gradually increases student participation
and responsibility for learning. In cycle I, some students were still unfamiliar with working in groups and
tended to be passive. However, in cycle I, students began to get used to discussing, to dare express their
opinions, and to actively participate in number monopoly games. Teachers' activities also improved, from
simply giving instructions to becoming facilitators who guided the discussion and directed students in finding

solutions independently.

The improvement in students' mathematical literacy in this study was influenced not only by the
application of the Problem-Based Learning (PBL) model but also by the characteristics of the number
monopoly media appropriate to the cognitive development stage of lower-grade elementary school students.
Second-grade elementary school students are at the concrete operational stage, so learning will be easier to
understand when presented through real, visual, and fun activities. The use of the number monopoly game
makes previously abstract mathematical concepts more concrete through activities such as rolling dice,
moving maps, reading question cards, and solving challenges directly. The game-like learning environment
also creates a more relaxed, less stressful atmosphere, so students are more confident in trying, asking
questions, and expressing opinions. This condition is one of the factors that causes increased learning
motivation and active student involvement during the learning process.

In addition to increasing learning motivation, playing with Monopoly Numbers also helps develop
students' mathematical reasoning and problem-solving skills. Each challenge in the game requires students to
understand information, choose a solution strategy, and explain the reasons for their answers. This process
trains students not only to memorize procedures but also to think logically and use mathematical concepts
contextually. When students discuss their answers with their groups, a simple exchange of ideas and
arguments occurs that indirectly strengthens their mathematical literacy, particularly in formulating
problems, applying concepts, and interpreting solution results. Thus, the mechanism for improving
mathematical literacy in this study occurred through a combination of play activities, problem-solving, social
interaction, and reflection on the answers obtained.

Group discussions within the PBL framework also play a crucial role in fostering students' mathematical
literacy. Through group work, students learn to express their ideas, listen to their peers' opinions, and
collaborate to solve given problems. This activity helps students develop a deeper understanding of
mathematics because knowledge is gained not only from teacher explanations but also from the process of
negotiating meaning with peers. At the beginning of the study, some students were still passive and
dependent on more active peers. However, in cycle II, changes in learning behavior were observed, with
students becoming more willing to ask questions, provide opinions, and engage in problem-solving. These
changes demonstrate that implementing PBL with the aid of number monopoly not only improves learning
outcomes but also develops students' communication skills, collaboration, and self-confidence in mathematics.

The use of number monopoly media has been proven to create a more conducive and enjoyable learning
atmosphere. Students who were initially unfocused and passive became more enthusiastic because the
learning activities resembled games. Thus, number monopoly serves not only as a visual aid but also as an
innovative pedagogical strategy that integrates gamification into basic mathematics learning. The results of
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this study reinforce several previous findings on the effectiveness of the PBL model in improving students'
critical thinking and mathematical literacy. However, the new contribution of this study lies in the innovative
use of number monopoly media as a form of contextual adaptation of the PBL model at the elementary school
level. While previous studies have focused more on conceptual approaches and problem-based discussions,
this study adds an educational game element to build students' emotional and social engagement during the
learning process. The application of learning models that foster independent learning, such as PBL supported
by interactive media, can improve students' mathematical literacy. (M. Duskri et al., 2024), (Maslihah et al.,
2021), (Hidajat, 2023). These findings also reinforce previous research indicating that the use of innovative,
contextual, and interactive learning media, whether based on ethnomathematics or on educational games such
as Number Monopoly, has been proven effective in improving elementary school students' mathematical
literacy skills. (Yuslia Fendy et al., 2025). The implementation of the Problem-Based Learning model, enriched
with appropriate learning media, will improve students' higher-order thinking skills and problem-solving
abilities in both physics and basic mathematics contexts (Wiratama et al., 2025; Iwan et al., 2025) (Monsang et
al., 2021) (Gumisirizah et al., 2024). Thus, integrating PBL and number monopoly media not only improves
learning outcomes but also changes students' attitudes and learning behaviors. They become more focused,
collaborative, and show greater interest in learning mathematics.

The results of this study are similar to those of previous studies, indicating that the PBL model is effective
in improving students' critical thinking, problem-solving, and mathematical literacy. Previous studies
generally found that PBL can encourage students to be more active in discovering concepts and solving
contextual problems. However, this study differs in the use of number monopoly media to support PBL
implementation in lower elementary school students. Most previous studies still use conventional media, such
as student worksheets or printed teaching materials. In contrast, this study combines a problem-based
approach with an interactive educational game appropriate to the developmental characteristics of elementary
school-aged children. The unique contribution of this study lies in integrating the PBL model and game-based
learning through number monopoly media to improve mathematical literacy among second-grade elementary
school students. This integration has been proven not only to improve students' academic abilities but also to
create a more enjoyable, active, collaborative, and meaningful learning experience.

CONCLUSION

Based on observations, reflections, and data analysis from pre-cycle to cycle II, it can be concluded that
the application of the Problem-Based Learning (PBL) model, supported by number monopoly media, is
effective in improving second-grade students' mathematical literacy skills at SD Negeri 3 Bancarkembar. This
improvement is seen in students' abilities to formulate problems in mathematical form, use mathematical
concepts and procedures appropriately, and interpret the results of problem-solving in everyday contexts. In
addition, the application of PBL, assisted by number monopoly, can improve students' problem-solving and
mathematical reasoning skills through discussion activities and educational games that require active,
collaborative thinking. The results of the study showed an increase in the average value of mathematical
literacy from 65.9 in the pre-cycle to 76.67 in cycle I, and then to 86.33 in cycle II. The Percentage of learning
completeness also increased significantly from 33.33% in the pre-cycle to 85.71% in cycle II. In addition to
improving learning achievement, the use of number monopoly media has been proven to increase students'
active participation and enthusiasm in mathematics learning. Thus, integrating the PBL model and number
monopoly media can be recommended as an alternative innovation in mathematics learning in elementary
schools to support the development of students' mathematical literacy in a more active, enjoyable, and
contextual manner.
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